Conversion of lysine 91 to methionine or glutamic acid in human choriogonadotropin alpha results in the loss of cAMP inducibility.
Human choriogonadotropin (hCG) is a heterodimeric glycoprotein hormone. The alpha subunit comprises 92 amino acids, of which 6 are Lys residues (Morgan, F.G., Birken, S., and Canfield, R.E. (1975) J. Biol. Chem. 250, 5247-5258). Our photoaffinity-labeling studies indicate that several of these Lys residues make contact with the lutropin receptor and are covalently cross-linked to the receptor. Lys-91 of the alpha subunit is of interest because deletion of the two alpha C-terminal residues, Lys-91 and Ser-92, results in a significant reduction in the bioactivity of lutropin and thyrotropin (Cheng, K.-W., Glazer, A.N., and Pierce, J.G. (1973) J. Biol. Chem. 248, 7930-7937). To determine the importance of Lys-alpha 91, we substituted it with Arg, Met, or Glu. The resulting mutant alpha cDNA constructs were co-transfected into CHO cells with the wild type hCG beta cDNA construct. Secreted hCG dimers were assayed for binding to receptors on porcine granulosa cells and stimulation of cAMP synthesis in a murine Leydig tumor cell line. The natural hCG, wild type hCG, and all mutant hCGs recognized the receptor, although with somewhat divergent affinities. However, there was a striking difference in the ability of cAMP induction. The natural hCG, wild type hCG, and Lys-91----Arg mutant hCG induced cAMP synthesis, whereas the Lys-91----Met and Lys-91----Glu mutants did not. These results demonstrate that Lys-91 is important for receptor modulation in the stimulation of cAMP synthesis.